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Sellafield, UK Visit — April 2015
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US Delegation




UK Robotic Handling Cell and Simulation




UK LaserSnake




UK ROV Investigation of Spent Fuel
Pools




UK UAV SLAM Investigation
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Recap of Incidents: Layout of the
Underground

Event locations
more than
2,300 feet apart

Continuous Air Monitor
Alarm Location

Salt Haul Truck (Panel 7 Exhaust Drift)

Fire Location
(North part of mine)

WWW.WIipp.energy.gov



Waste Isolation Pilot Plant — Feb, 2014
Fire




Incidents at WIPP — Radiological Release

February 14 Radiological Releas

* AIB Report, Phase liss '
* AIBReport, Phase Il




Key Recovery Steps toward Resumption of
Operations

Nuclear Safety Document Revisions
Safety Management Program
Revitalization

Underground Restoration
Re-Establish Degraded Equipment
Fire Protection
Maintenance and Ground Control
Radiological Roll-back
Soot cleaning of electrical panels :

Expedite mine stability T

Initial Panel 6, Panel 7, Room 7 Closure »

Interim Ventilation

Supplemental Ventilation Modifications







Radiological Rollback
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PURDUE WIPP: Ventilation System

UNIVERSITY

—k-i Station B
[ [ (fixed Air Samplers)
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S Ty
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WIPP ventilation system. (reprinted from www.wipp.energy.gov)

Mock-up of the Exhaust Shaft Inspection by Dexterous Hexrotor at the DOE WIPP Site
Dr. Richard Voyles, Collaborative Robotics Lab, Purdue University



PURDUE Challenge

Challenges in the inspection and cleaning of the exhaust shaft:

e constrained environment
* Very high aspect ration (660 m x 4 m)
e Partially lined column
e Concrete lined above 900’, rough-hewn below
* Water intrusion
e 1-10GPM in unlined section
e sensing of americium
* Low energy (~0.06 MeV)
e Small quantities
* Requires physical sampling vs. non-contact

UAV solution of using fully-actuated Dexterous Hexrotor :

» precision flight in close proximity to the structure walls
 ability to maintain contact forces at swabbing sites

Mock-up of the Exhaust Shaft Inspection by Dexterous Hexrotor at the DOE WIPP Site
Dr. Richard Voyles, Collaborative Robotics Lab, Purdue University



Hanford/INL Site Visit

Richard Voyles
Professor and Associate Dean for

Purdue Polytechnic Institute

Away Team:
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Bill Hamel

Blake Hannaford



Site Selection for Secret Plutonium
Plant — December 1942

* Initial Sites:
Chicago
Oak Ridge

* Secondary Sites:
Montana
Oregon
California
Washington




Hanford Selected

BRITISH COLUMBIA

* Letters issued
citing 2"d War
Powers Act

WASHINGTON

March 1943
Leave land
670 sg mi
~1% of WA
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1943-1946
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Uranium Fuel Fabrication (300 Area)

) Columbia River Flow ep

e
741fh.52

2052

~20 million fuel slugs

80% unenriched (99.7%
U238; 0.30/0 U235)

20% slightly enriched
(<1.2% U?%)

Al or Zr clad fuel




2 of g Reactors Along Columbia (200 Area)
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Hanford Plutonium Production
1945-19387

B Weapon Grade = 54.5 MT
Fuel Grade = 129 MT

Total = 67.4 MT

End of
Production

Cumulative
Production
Since 1945
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Great Variety of Nuclear Materials

200,000 M3
195 M Curies

Soiland
*”iﬂ Facilities Groundwater

Tank Construction

110 M Curies

Post-1970

e Solid Waste

Pre-1970 Buried
Spent Fuel Waste

~350 M Curies TOTAL
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ank Farms — Hanford’s Biggest

Challenge

> 1943-1964: 149 single-shell tanks constructed
* Up to 67 presumed to have leaked

> 1968-1986: 28 double-shell tanks constructed
* 1 leaking, waste contained within annulus

> 170 million curries of radioactivity
» 240,000 tons of complex chemicals
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Disposition of 56 million gallons of radioactive and chemical waste




Tank Farms — Geographic Spread

WA aNKraris

HZUUALEd ALTIdI UVETVIEW,

. Singl-Shal ruk

. Douti: St Tank Farm




RETRIEVAL TECHNOLOGIES

‘ Mobile Arm Retrieval
5% System Sluicing (MARS-S)

Chemical
&5 Dissolution

Enhanced Reach
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Modified
Sluicing
N
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Q. (Foldirack)

A Mobile Arm Retrigval
System Vacuum (MARS-V)
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In Progress

Complete
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C-Farm Retrieval Status

Additional
Precautions
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Tank Wastes

Saltcake
23M galions

Mostly water-soluble salts; small
amount of interstitial liquid

Supernate
21M gallons

Any non-interstitial liquid in the tanks -
similar to saltcake in composition

Sludge
12M galilons

Water-insoluble metal oxides,
significant amount of interstitial liquid -
texture similar to peanut butter




Tank C-102

4

S o Post Tank Flush - Final




Tank AY-102 Construction (DWT)




AY-102 Leakage




Single-Wall A Farm




Storage Tank Farms

Waste Feed:
HANFORD TANK FARMS to
WASTE TREATMENT PLANT




From Tanks to Storage




Waste Treatment Plant (WTP)
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Pre-Treatment Facility
(separate solids and liquids)

Vessels and pipes in black cell




Waste Encapsulation Storage Facility

* Builtin 1971 to
process, encapsulate,
and store cesium and
strontium from
Hanford’s single-shell
waste tanks

Processed cesium and
strontium from 1974
through 1985

Currently stores 1,936
cesium/strontium

capsules in pools of
water

Recent crane |

maintenance =

e U.S. DEPARTMENT OF
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Sellafield Trip




